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w m m 

[0001] ttai^I^IsEM (Scanning Electron Microscope) ^ 

M-iX>\Z-AiUT.m&%im. (Focused Ion Beam) 'fc % £7°P 

A « tl t A * - > j£ ft T *> ft flf £ II *■ <B T- ifc *><> 

[0002] fif*tt : f«C:*«|feli4(J* k S<!;*K3RO!>SEMiiaiC"3^TB % BBt***«o 
H* * +fP « ± IB t T *3 « » 00 * tf ,16 « £f ± cm «*feM *M ft * Z<» T- 

# a i/ca& a «&t *4 «« mt ft « («fr % m i ) , m ^mm s *> & n> ck » 

<BKM* C7*XT**»**¥ft*K»T»«*+*ir»tt#(*fr£«4) 
»K#**rt*«Jlfflcr*¥«(1*I^Xllts,6«*^7), *fcMBf«C:»x*tl 

*St»«««t*^**^<D*fta>fit^*W»LTtfe»*St 

»*i»*^r*fttiif («rrititt9a3«fctfi o<rii***iT^*^, t\f n*.*©** 
[ooo3] w©*«cja«^»tttitUTsEMtft»*tt»itit»roAHa*3aE 
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ftn&w-e&K mm*^xv*n*i&f&%m®*>*ftW£tti>xA2<. &<mx- 

^t. tnf or ft* s ^ B<z> mte □ > K-*J«| ffl s *u>&fl5 T-ifcSo 

* §s e 0 * * iz m m T- is m m. o m m 5 ^ s c m m ^ & * m m t& * ^ m mn o 
[000,] *ti^m-$:mi2&±&ftft$:Mi3 T'»mmmmn<Dm^si\Z'D[ J \xm^ 

mm m m ma cm® ¥ & m <dw. m &m * s n * i>x® s& as* m 

[ OOCk ] £ 6 C4* fF 3t ft 1 4 T? » U * — t* 5* ^ fcs EM t as * U>XS ^ t 

lx-m^nx^o ±^x.te*&ffi<DM!$X'&M®£<D$b$k&i>tlin ux^t* 

vK»aii±©*tt4gB*i^-<bT*CtB5F RTfiBTf*y, #o**lJ* ^HiS**! 

xt\*rt*TBifeii&st#-h©**<©£jei'is j *>K-A ^7^Bit4*«is* 

X-0fcS , *>ll«BfflitX-<&^ CtlSOWHCJlttttfctta^ftBMjSSftT^* 

V\ 

45fF XMl ~222l76 
fcfFXlllts 0-172493 
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<fcfF£iiX4 -.ftffli 002-13188? 

ftftxm* :&m¥-9-30i o* o 
niftxm-.'ftmw-s- 174768 

ttffF&itt' : ft H§ 2 002-2 0377 4 
4$jrF:£tK8:US65558 1 5 R2 
fcff&llta :«f PI 2 000-36273 

4ifFiiKi0:4SBI¥lO-312765 
ftfF&ffltim :4$fF2l3 0001 
^fFSlSK 12 :4S BIT 0?- 171791 

4$tf£ittl3 :&mi 001- 0267 19 
^fFX® 14 :4fgg2 002-25 07 07 

#E 4#fF & & 1 : a database o F E LECTRON ~S OLID In t e RActI ON 5 David c J °V 

EM Facility University Cf Tennesee ijnd Oak Ridge Natl (palLab (Tat 0|V 

[0008] *t\ » — cife*«K»«fflf««fc^ttic:T«ftT»i«u:»*-^»#«u:*-3T, 
C** UTWB^JsWtt^rJB^i+iafc*. RW«ftBf*sHii* Lfcl* 

m&mni'pm&t -ox^mmtrwrn own* izm ut+# ihe 

MT*n»»aift»ft©«iiBiifli±BijB*^u^jic:«jtT«*. ^m* 
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[0010] *ox ( it© aB«»#ffl*»*ttcff»£fco!>-c**¥«fc*: 

[0012] 8*l*C«»^*»«tt^li©l»JU'r-*ttl»#S**7r»=2fc«?fl!>»*» 

*^ia±fc****c:»3e-jr«.sl«©«ljaturB,aAu:M*gttp-r»ct< r 
lth ■ u w» *« a r *k» ^ »a a c*E * sup t » cfc*- t« , sro c*j 

»ltDt»¥SUt|IM|tOflLl*D/Lil. 5©H«^fcT**t:»ffi 

cs*b*i±fc« cans?*. 

% gotta 

[ 0013] *» « ©n c**ib\ ea^tman 0)ifi4E«ii < u t&mmu® iz 
frwmzk, m^mmxmm. nm,&SL<mm®M®o>fflm:Z?T*z£trx'i* 
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[0014] *&m<D4$&to*nmMM£'D[,\T, m-fmi*m\,\Tm.w-?*o *nmM&'->2 
?b T'&Zo w, ?m <ow mtm ms. - 3kv *m m =?-b c epap t % m i-mtu m mm 

18± IZ7P-^ -<>?S;h.£S«3&«3il5 lCTiH2J&jSg CiPHfe L/C, ^Ifl 

# * <Dm#& as *ff »5 1 3 * Lmm «» 1 1 #mm « tit si s its urn® 3 cxt 

ti t«j *j i« 2 izid ay in 3s m 1 8 (cm uth. © « epip -r * c t <d t-s* vsk i 
tools] 5g^u>X4i3«tt>*®«u>X5»m : f-^«ijxm*-y:^#ffl^fe,2is^ss^^iz 

Cl&SStl*., W^IRttfilfil^-f A8CTK»ll±*BfaG)FOV( 
Field Of View)7rjfe*« r RnSBT«y,KK*Hi#s56^Ufc=a:« : ?-B % »»u 

-=r jyymm 21 *«, epia *+i*ft 0ms 0^/3 T«?flii£ a capm « ti, 
inisc^tf* tfjm3CTffi«*tiT««ttu:it«*ttfc«^H«tos«i 

-**9-f Kfl-f K =&«**««#e«J**tt* % Everhart ThomleyMfc ttiH 
[0016] *St«HHTBR = 2fcm*tt UBl3a&Jft Ott*Hl#Slp» % ±* 

3^|filC«|Bl-r«J:fc©T**ExB7-fjU5»-7*Ji||Tr»CtT?=JS:* ; ?-»J|l«I* 
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\,y#t turn *mm utu^o 
n & 1 2 tz y *— 7-v m 2 1 t- epin -r * sje * m m ^ <d «je « epip -r % c t 
*it*£it©-e«««ttifiihafl)i*j| / 4 s -7-fA$»*jntu(Bi*i*-r)»R»* : f 

^^^•■^■^^JSil tt^^^^^e:^. ak=2ft«?-4ft tfi»13**»» »*ctTJRM 
*su:.»i*ju^-7^u$»©iajt*tfe«qr»-r*itf,K»ii±u:-jj[:« : f* 

6-T lEIft * f& ^ R 51 JiT qj IB t * c 

[0018] Ja±#**lfcfl©SEMfcL'Ta>»*fi9fc*ljaT?**. att»St*Hi«- 
[0019] K»t«^i«A»lyfci«u:»*r»=j>:«?-fl>ffl»*=jj!:*^-ttM6 t 

[002 0] *M;ffi0iJT"&jI^0MgiPjSSEMT"JS t*S*l"Cl/V&lkeVB&« ©I* )l* — *m 

=jR*^tttt*©A»i*;n s -u:»T*jtft« > *e<«i«PUi<, »»f)gfl)j&# 
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[ocbi] w-&m®£Lfi:%mnwi om® &ii o>*®{zmmvau®. ft £.15? 7.* 
*?ij9\ r*o»mi owm^si^- [^tcttg-r^as^ic^oT^^mti^Ra^s 

[0022] An*T»tft*tot*»±c#Mffi#BjB**i*fc, ^om^m^^xmmo 

^tf-jija-r^ct^Ts, ^^M^u>xsa®?i<D ^^^ic-S(Lt«±izK@ 

*tl*?l*A* LfcY**« *«1 0«K»llC»|filUTKIlURIt 
»ll«»«T*K»6l2(*y$i--7 , -f>^«»2lT?34&tZ«flE*9lJlPt"*Ct« r 

1 1 *R ffel® Ml O^RI*^ ^1 2 tT+t > l<< UT 
[0024] ::<7)@miZckoT, ffiH0««i O^mi 

-rct^r-e*, *^R^«te®BR$o«s«ffii ofc* st#6i 2 c Win 
fi * CIS s£ T * c t*" rJ fig t * * . 

[ocas] *oT,iSife,#i^a^,#iz^vx«a^t-r ; 5* , ^M^T-», ^o?st » o)g§ « 

[0026] ±IBUt^^i®(D^^lZ^)U"Cg|3Afe*aCgj3B«ffl ^\T« 6CP L<i£ 

^*tlt^S&<D-g)5lClEa)i5mE«epiD UTs U>X^ TR^tt =£3 i& « 

7.7 i ^>^m3i2 5T-5kV<7)mE«epiP UM^^l2lZB'J^-T s ^>^mjE^r-2k 
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VflliQSft, «M«22(*-1. gkVCRjeUT^*. 
[0027] El3AlZ»fiJ#mffi22*-E!^LTa&«»^,^$iJ#M22S*1iLT^^t\«^ , < !> 

, #R?L#Sii ALT, ^mfe^^^23€^m"r*ti6, ftlfe 

[0028] -15. H3B(* % **«BU>X90)^-7. J 7 1 -f>^«ffi«ffiT*i*» ^-3*J«P*a260 
* 5 ICffcl ffll <7> ?L« * < b&t, ©T' ft* 2T , 9 2 7 # 6# *■ 5 (Z, 

™^**iTtt»iifl!>«iBB:^«ttiiic:-aT***c:-ee«. c®M»y-x 

*KB«a26*:KK*Hl|iJ©aiJ**^#<T*c:tT i b»sn«^» -%if«a>i 

[0029] *ts*f6W*»jR»Cfi : 5fiS^H*tLTtt»^l2fl>#»tf#lf6ti*. 04 
ABUf^Slt^tUttgoaiiil OS*ti&jKttt**4&28<DMa>ffrIi 
BT*«, lftl^W»llJjrRt*«fc28C**r*tt % RKf4lia>±n^KK»A2 
8<D-h®^l^-®±t:$*Jg!KtUt»^-e**o ^^^24Bu5 L ^l,«#oC-t^ 

i^KT^stixi,**. £24 «^-r%$ij^mai oromffi^^Ht 

CKSt»ll±:C#ffl <jr>SE<bffl^, OSyjBR 2K BUST" 

[003 0] H4BBH4AO-»»T«y, KmiOttffi«aKS?«««0!>««tta# : &« 
S Lfcfc (7) T- <fc y , — » m ? R 2 9 (gig*** » » # S5mm 181 C A ofc* dr * R » T 

«(B*«*JE©i§*^t>tifcR«!lffli«ailltt:«fe*«iTfty, '^-fWiE 
»-2i oov, hub 2 ooov\ mnmmmi otsmii msiiBimm, 

R*d*PR«G>?l«BlinnuR5#£24 0!>K*B(). 5mmT'$*. 
[003 1] 4?RttR*HfrB9RttR#3 0G>**C«:y, ^^Sl^M^WJl^tl^iggx-ft* 
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© m t- » A € * « 4g IB s £ ire 
[0032] H5A(*Rttft<DSi7gSG>MriB!2|-?ft«. S5Bt/^Ufc**(C^31 

ft33©**t<|N«<^*t^«tt«»*»**tt«»3405«fe»t:«:y,K»lli|(| 

£fc#T"€*o ^&33&^£ftfc<fc5&M^£320>S&<75^££ ttT"»&< 

jST»e*. &wiz&m*WK&ft>t>M®mmi o<Dtii.m.><?$.n£24<Dmz*z£.& 

^■ft33»St»iP*fl>i/2^T*:T»cfc^ra*U/^ 
[0033] ^ica^fc**c,«»Mc»*T»*tt»*F<D%*tz*w.iftii«jK»aii 

[0034] «TU:i|f«*WG>«iffll^*<D||J6«U:-D^T|B3*Tr». 

^ffcHBlZ^tlfcr, -2»« J ?-|R<DJi»C«fe-3T|ftli*tt3|BHiaiit:*«^Bia* 

fruttur^, KtiMsi ot^^3|snia®o)mteiiMT0w«MT--iifi : *-ih 

[0035] *sC, -2R« J ?«©J»»C«kytt»±0 i f|f«««I^WU: lEIMt-S© 

= /X « ^ iS ft T- £ * » if C « <|n * < & o T t \ * o 
[0036] ctl6J£g]^-r*tS6A, miAft^Zf g|7B(7)<fc * C&3 0 

»««I#KJ7 OAim^0«-&T-^„ S6A»$iJ^m@l 0<7>MSE £-161 0V, 
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3141 So H6BBH6A<OM««42*BffittCtt*Ufc*a>Ta&y. $ 

a44#JBJ8**i*fc* % =&**©*oi*;|,*-#*PT**,£i,\2eVS*© = 

[0037] H6Aa3*tf B6B©#ffl C^oT^mMtfM^ Ufctt*J3r H7Afe*tf H7BT* 

M«#X^T*£fcT$*ttl*#ftBB7A©Mttll*45 ©**»** U 
#m^^46€^f)f W IZ^- tlBT S7B<D*5 lCl?mfe0^44 B^S&!6iP48<7)<fe' 
CSHfc UR**««46K±0)«'te*a/r«»*tl. 2eVSMW«x^J| / ^-0 

S<fc'lZ^S 0 C©3R*»»K»11 t-Jfc*?»JB»ia« CSEM^WESStf- 

[0038] *t 4 atj:©eEi»fffl c**tt«ffi&0«tt££fc(*jfii*«ikmcfcj;« 
+v©a ©iff iz^-(b*-t±sctT", t« s&izmtfcpfg 

58&-r««flir©^M*#»* r *<**fc©, «&©££ uHRtts&iftttRtta 

[0039] «:£UK«ffIfilOOlEKftttllin6U<ttftMNCff^lI-eft« 
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roit » is ctt>« ©as-ft sss^^icfT'ct^r win***. 

[0040] ±8B©jfleBH8AjS«ferf H8Ba3<ktfHgAa*oitHgBa)Ji9CaTz:t/r TO 

^as^te m cs. wr ± u**o rim* mmi 0© ie *« a* # s- 2 ovsg g 

ft^*i*»CfcTfH8A(D*««*490itt±CH8B<D*»Ct«|lV©«ttWS52* 

H8Afc*tf H8B<D«:»T?<D aattfllfEffl C*-3TBIgAfl>Wm««54G>«« 
»M^LT*«ttJi»ft«.K»i£*-e»«ttJ»»53©«k»C:«* t «n». S8B 
lc^U£<^lc, W*««54*JBFIfWU:ST*.^«4tl»»56TBffii*;u*-© 

o 

[00*1] ummmmmi o^m^it^^coumKD^m&^om^^m^^mt^ 
mi O0±?iz** o mi ooA<D«*BKmi£-2fcm ; 7-«*Mit uth**i,\bs 

^m«»^^738(7?*5(CjS^^tziE^;^tf3ft : ff "T^. R$I*M1 0 

[0042] *St^W«-«ofcB0)fi«T» gBttftfEffi lC^oT^mM(*^7739<DC:t< 
Eti!>"*"*. R#J*m&l (W>«El*4SDIIItf 35G>**T«'^ SEM*Bfl»<4%. L 
tfURfllPMl 0©«ff *«DSB«35CfiH#UT^T*,, $11 B?5739©** 

v\ 

[0043] Cfl>M-?RlM*Ml OG>«E*?57360>**t:iII!6ttfc: % U< »<?573 7«fc 
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[0044] hi oc^u£j^u:$!ifflim#i o05mE«$WT*iB. sEM«<D^**^bfcU< 

[0045] sEMfcaBssfc-^fe^B^w^ «at«o>* wb, ju^tecs-xm^i* 

^sEM^ro^^^jutt^MBt^ncM^ifflftSliojHiR^ftftro/riBifliTaB 
*o FiP *H X» J«r 5 s# L/"4t>3i ib KM J* ±fc L< B«. T ^ 0 fc 6R %*\W M 

[0046] u ( tr-A KJ^^Bjfecsiw -#m^a>m«tftW3i®3£fli0>^ 

it t* 05 m m sp t (D m n iz<* * *u> <& t- » m. tt m *m f % js h ^ *> n 
<£ ^ s * a ft «s mm mx- on mm. =t nmttimm (m * b« * ) * y* 

[0047] *ot\ Lt* 9 izRT^msizepia-r^mjE^DMijffl*6^v^6»+v<D 

i** c b » & s# u*» * tz» s ltr €H ss iz n fg m t uxiy 

[0048] &±<D*»*[»E;r»ftl^*fc-r*RH] CIBifiL,fc»-tJI = a>«jHU:**-r* 
"T * — # ^ mfe =FU ©1? ^ - B A 2 1\ » t* u>X (Dfe 4X II B«M T"€s> 1 46 , 

r$!I«p*«i oB^*^<M^®cj£^BTiis-r*ct^sgt^*o 
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[0049] u#u mmmmmi oic&-&m^a<&s®?L«t&tt-cu ; s>£«K buse ut^'iz 
u- v a> c * n urn jL 0 d fcR * m m u ® t o>m © hir # d/l * i 

±HBIB«B*ttfl!HZ-D^T**tlfc* , »*l6BB(**3|at:lfiS-^s 8 <D3»^ t 

[oo5o] [BU]**S9i<D£ffijg*g0!>±#B| 9 

[ 02] = & « ^ St tH * t Alt I * JU^ - <D MfR „ 

[H6A]St»±#*«Ufctefl)«JJ(Btt*«S8Tffl)§*tt«»^. 

[H«B]»m»»ro»Bftt*«ttl»Bfc=**^<rK»u:ii**^o«istH. 
[B7A]H6Afe*tf B6B©M«©«, K*4±<D#m#I*<J> utttss-eammM 

[H8A]«»*«©*jE*«D»ifi*sft(D^|S|izR^*t*TW««s*t:*tti«a^ 
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[0051] i m^ai 

2 mmmm 

3 7ietiiums 

4 Mu>X 

5 mm^yx 

6 

8 llftzi-Oi, 

1 o ftjapsa 
n t*# 

12 l£3|ei£ 

13 -i5:l^ ttil 

14 Mdtfiiw* 
15 

16 mm 

17 3l£tiiUmjEm>!i 

18 m^stira&SS 

19 

2 0 $iJ«Bi«^m3i 
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21 4>?nm 

22 mm mm 

23 mmisi.mi&ft 

24 

25 y-7.^-c>^m)Ti 

26 fijtums 
27 

28 M®£ 
29 

30 ^mtt^gsf 

31 >m 

32 

33 >h£ 

34 n missis* 

35 ftJttM«E$)XJff 

36 %mnimmm&m 07^7 

37 *i*P«««Efciffli0!>??7 

38 511^0^77 

39 1$m«fc<fc<D??7 

40 mnm&<t<D??7 

41 mmamm 

42 ^sis^ 

43 r.KM* 

44 mfipstssa-r^mteisg 
45 

46 ^mmm 

47 H/fcm^ 

48 WMtiLBm 
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49 

50 wm&WLm 

51 zaif 

52 mitmm^m-tmmuLm 

53 Mft^gf 

54 ^m&m 

55 Z/Xl? 

56 ^ 
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«fcR«#ac*E*mta-r* a w era j**n* 

ra 11*41 OEKaMavT-Mftc&ivc, a^x^a* 
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[io] l*4l9ElotllMI£3CAt^, a«Cfl];!ii]-*-*aEa>afl;+a>St»± 

miss. 

M UR=&a^a*»L<B£l*aM#*S#U*ft&snfcBfiJ*l±fc U<& 
Bfi JaT^fcofeS^RBSt: Bin -^aBE^a^t fijfiiift o& 7UTlt#iI9tS 

«<t>be G>«jai*tUTiftffi-r»£:t««« fc?«j£*BB?a*a. 

£»B*M*ff-»T*¥«*JiJi U»=2R«?M*U<»S»«M<r«s#i; 

* i a n c » 7 t * c t a t -r « £ a a a =t m a n . 

a ft ro je © if a fc r J? 5 c $> * n m t & * £ fc at fc t * jfe a a a =t m. n wt 

o 

[H] m$.m2<zmm<Dnm&, =2fcB*«**L<BR»B*-M*«e:»**n* 
a ft w i* £ it fc r a & c si is a t- & * ^ t «i« a t * m * a a =t si a a 

0 

[15] R#*12IBB<D=;ifcB?afcU<»JRItB*a*fl-»!l"*"*¥«B, a 

aa **** *fca<4 u*ii*£:fca>-ee*Ba «a *fcm& aita ©i* ji,* 
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